Insights into the role of an active site aspartate in Ty1 reverse transcriptase polymerization.
Long terminal repeat-containing retrotransposons encode reverse transcriptases (RTs) that replicate their RNA into integratable, double-stranded DNA. A mutant version of the RT from Saccharomyces cerevisiae retrotransposon Ty1, in which one of the three active site aspartates has been changed to asparagine (D211N), is still capable of in vitro polymerization, although it is blocked for in vivo transposition. We generated recombinant WT and D211N Ty1 RTs to study RT function and determine specific roles for the Asp(211) residue. Presteady-state kinetic analysis of the two enzymes shows that the D211N mutation has minimal effect on nucleotide binding but reduces the k(pol) by approximately 230-fold. The mutation reduces binding affinity for both Mn(2+) and Mg(2+), indicating that the Asp(211) side chain helps create a tight metal binding pocket. Although both enzymes are highly processive and tend to remain bound to their initial substrate, each shows distinctive patterns of pausing, attributable to interactions between metal ions and the active site residue. These results provide insights to specific roles for the Asp(211) residue during polymerization and indicate unusual enzymatic properties that bear on the Ty1 replication pathway.